mB:^mmff (jp) (12) ^ H »|^ ^ ^ ^ (a) aDmtmmm^ 

#^§2001- 170884 
(P2001-170884A) 
(43)^a B ^^IW 6 ^26 B (2001. 6. 26) 



(SDlnta' «B»Jia^ 
B2 5J 19/00 
F15B 15/00 



F I f-7a-r(##) 
B2 5J 19/00 A 3F0 6 0 

F15B 15/00 Z 3H0 8 1 



m^<Dmi ol (^km) 





ft«¥ll-357807 


(71)m«A 


000002185 










(22)aiMB 


¥^11^12^ 16 B (1999. 12. 16) 




yi^m&jmit&m e tb 7 #35^ 
















«]icii5fi;iiMfca/ii6Ta7S35^ yr: 






i72mm 










«3S35a;riEC4l:fi;iI6TB7«35^ V=: 














(74)f^A 


100082762 



















(54) istmc^mi m'>7.TA 



(57) [Si^l 

J§s*g3Sife* feJi^^ai^^^kt- J: t) Kill 




[ft*« 1 ] mm^^-^tcitmm^mmtKi: <o mm 

Ac 

^> 5 r t i r 5 ft*« 1 f5«©ilgl v'^ X A„ 

u-v'a >'!feK©#iig;^[6];6S±ffilcSE;SI^^* fctt 



i^iJ' ^— > 3 Lfc ^ 7i 5 

1 IE^©0Ii)S^;^xi.o 

20 

^©^Hi-^©tt©;&I«] t±fB^ y^-* U-->3 

30 [tf*9l9] _h|H4'?g^*:f4^S*-C'fo5rtSr#m 

2 ©^ 1/— ~>3 >'#^K^^^^fc|g 2 ©T^^=. 

t !iS±flEi^ 1 ©-f v—i^B :/(^KSo itJf 

±15^ 2 ©^ > 3 yiii«©#iii;^(R] i::^ U 

#m t -r 5 If *9 1 fE|fe©Pli) ~> ;^ X A„ 
[|f*:92 2] ±fE^?^tti^^^(4. ilET^f-^^ 

ifs^©iglliv'>^xi.c 

50 -^^^|S*L. IS*5)-«r*flP>fe^?gtAtb#x.T?iJffli- 



2 5 ] ^B^mm'^'saimWi^mii hKx\.^ 

5 if *3S 2 4 |H*g(0|gli) v'^^ X A„ 

2 7 ] ±|E#^«ts^{4^ :ty^m^ J: •? ^ 
<^t?fc5 r i: =^!|#mi:-r5it*« 2 6 IB 

2 8 ] ±|S^?g«j^^f4-hfH^ >^ 

vi^K^#ft$*5ii 1 (Drnm^w^-r^m i 

2 <D^?K^Sr«*&-t-5^ 2 ©^?£«if&l=i 
tp^ i:^^i|fmti-5M*«2 4fB^©K»->;^xA„ 

2 9 ] ±IE^ 1 *J itJtJifHM 2 

^cSi^$^^TV^5 t iSr#mi-f-5ff *9 2 8 IHtfeOK 

^-^*5j;0«B2(DT^^^:t-^;i^e.?fe9> JilH^l 
CD r j!' 3. 31 - i5 i 0!±|E^ 2 © T ^ ^ ^ oi- ^ 

fifeiK(4^j^?fe< <b ^>-aswM«lJi^#)H^^^^!^K-e 
ifeS©gF^tc*fL-C_hflHy^ ^f|^K©t^bA3^^^^To-C 
^ y ^J' iz-ix a i^SJE&^jSr ^-arS r t J; ij gffl 

[ft 3 3 1 ±^:!is:^ hmmimmmiikmwnmrsi 
{c/>/i< t i-«!K©#«iife®^-r i^^'-* 1^- b hit 

3 2|H|g©|gS)v'^xA„ 

[ft *« 3 4 ] ±IB:^:^ Vmnn-^Xi.^:^ h tiK5r-^ 



(3) #M 2001-170884 



\- m hxih-r 5 r i: i •? mmmmt^^ d $ ^t±e 

T ^ ^^^-^ ^igli-t-S r t ^#mi:-r5ft*« 3 2 
llt*« 3 5 ] J:|HJh>^ hifeS^ilB-J^;^ 

^mmmmt^&h-^^xiMTi^'f-a.z^—^^mm-r 

10 5::i:S:#mi:-f-5i**«3 2fB«©)igft'>^xA„ 
[ft*93 6 1 ±|By;^ h*g!iS*ffilt!S-C'fe5 r 

^#mti-5lt*3S3 2fS«©|gi!)iX>;xAo 
Iff *9 3 7 ] ±|E*aifeK©^^j£B©/>;fe < 1 1 

-®Fff-«tt'S'tg*;65^i>?i< i -fifes r t 

i-5lt*3S3 2|H«<DlKil)->;^7^A, 
[f»*9 3 8 1 ±fB5i^;^ b«^^ro±iH4S«IM^!fe® 

tt-SSro!feHT-fc5:Li:=^#mt1-5f»*«3 2fB 

7K^^li!fe^^ffiv^5r t?r#iat-f-5ff*«3 2SE© 
I»*«4 0 ] JifEy;^ hifeK;6ST 5 V-efe 9 . ±12 
SrffiV^5C:^:Sr#mti-5ft*«3 2|H«©)EIiii/^7^ 

[0 0 0 1] 

\mm hx&m^h(oxh^o 

10 0 0 21 

50 ;J5^§f,tbTV^5„ 
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[0 0 0 31 Lib^i^fi-^^h. mx.i-£. m^mm^M.^^n 

frO'&m^h^. rOip^iW-^. -0(DTi?^a:i^- 

(4. ag{Sf4JlZiii;^[RlfJ: 5 0 %. JSiC^f^ffifi 3 O m s , 3S 10 
^S:^I4 (2~1 0) X 1 0^ k g f /ni2 (2~10 

kg f/cm2 ) . ^^tH;t;(4¥M»^fc»9ft*T- 

(0. 1~0. 3) X103W/kg (0. 1-0. 3 

aft©^:^5M^*^^TV^;^ev^ (JSffl«feia^ 6 0 3 

-§■(1991) p. 25 8) „ 

[0 0 0 4] rro;tfl|cgSS©roAXffi^i: LraS^tt 

^m-t^mnm'^h^^^xii'o . KTM%.\^^\-i^m 
=?A, =17— ^:^Jfc^f*ffi^i«f>^$^^is^ 

pS^s 1 9 8 7) o ^*7<5r?*/W->;^xA{4. g< 
^©«5>^«JisF®^< \xr't>v7r7.^mx'h t) . 30 

[0 0 0 5] ;te±iS!^(cfii«^tv5*«ii4>t!^H 

/ix ^ X Jfe 5 RTfgtt^JS 5 „ 
[0 0 0 6] *^0J#©»5|5Si9. mffiWt^^. -f^^ 

• ^m^O 2- 1 3 1 3 7 6-§-<2^$g 

• IvfMT 04-127885 

• 05-110153 

• #M¥0 6- 1 2 5 1 2 0-^<i>$g 

||?ri&-<5t. #li¥0 2 - 1 3 1 3 7 6-^<&fRie:M^ 
9. ^WSF^^^L i;65i|ti^$tb5rii;:J;!3Hft;as^C so 



^■^(DXh^o #M¥4-1 2 7 8 8 5-^^faicP^§ 
^xfcT^'^^ai-i?^, jE/:tffi(CAgo.7 V2 O5 ^ 
@fr«»Kt4Ag I -Ag2 WO4 ^ffiV^fc^ 

■^mmtit'L.fz^nxh^o #M¥0 5-iio 

15 3 -^^^SoiI^#M¥0 6- 1 2 5 1 2 0 -^^^gC: 

m^^n^^^m\.x. mLMm\'^-t^^mm^<D 

[0 0 0 7] 

[|Sia^5j||giiUj;5i:-f-5»S] &.±.<Di:o\^. -i^y^ 
[0 0 0 81 *^0J#®^.i,}ictti«. #SSS 

[0 0 0 91 LA^L^ji^sp,. ■f"e}c;^'<fcJ;5t::, 
r © -y;^ X siS AX«) t? 1 5 © f4i^5>^^Miis|-fc*tt t?fe 

[0 0 101 L^^SoT, r©|g§ais«?8tLJ;5ii-5 

So 

[0011] 

[0012] _h37|iz)j;5(-. '^^(D4l^^—iJ\^—'y^ 
^li $ ?> 7« * / 3: * r A (DT ^ 3. ^5? T- 

(n>mm-cf:Kym^t'^^x'o-f^z.h\^:L'^xwm^^ 

5 tW-efc !9 . ««^&fflV^;feV^ffi^/j;^^X7^J^«figT'A 



(5) 
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H%fe?.v^^^cttia[R]JiI^ffiv^T. ^h^im:)ji^xh?) 

[0 0 13] rro^B^fi, e^±w^f^(cs<5v^-clStl^$ 

fifzh<Dxh^o 

[0 0 14] -rfoziib. ±^wkm^mm-r?>itmc^ :i 

[0 0 15] r©^Mt*JV^T. T^^=.:3:-:?»t. A 

[0 0 16] T^'^=^^—fit. -<3<o^mn 

[0 0 17] TiT'^^si^ffiDMitjutm^^matifcox 

7^>f >i/^*B&LT'bJ;V\ T^^^^-^f*. ASK) 
[0 0 18] T:79'^^-^i*. -i'>'^'-:;!;^-v'3i^ 



[0 0 19] Ti>'^:x3i-j5r{i, ^5fe;|^<^-r V-iJ"-* 1/ 

— > 3 ^^^!iV.^mm(oMm^im. t ® /=c ^ r t 

?r^a Lfc © /5» f> ^jJ 5 5«Sl5;as^|^ii:?iJg^ § ttfc t 
#J|C ?Sr^S uyt t ©;i^ SSSIfP^as^^jt^jg^ $ 

20 -g-^tbSo 

[0 0 2 0] T^^3.a;-^ftSfc, ?g^;iSaiiBrt6;te 
;^[R] i: 3pfl^tc;'j;€> <}: 5 tii-r ViJ' > 3 i^m 

bt^X^^o 

[0 0 2 1] T^^a^-^tt$P>(^, iMo^otm 

[00 2 2] T:i'f'^3:-^(1, ^ i i/w- 

3 ^%K§^ffiV^fc||l (DT ^ ^^:ii-i5' i: H 2 
^-*U-v'3 V*K^ffiV^fc:||2©Ti!'^^:E-^i 
;iSJi|Em 1 ©-r U-'ym :^ife®^3itJ«±fEB 2 

©-ri^^-* V—S^a Vife®©#iSg:^[6HCJ^LTSE:& 

3 :/*K©#ffi;^[fii(cMLTSii:;^^(cS^§ti.fc^= 
tJJ^ 2 ©^ y ~> 3 ^!^K(4i: V ^ }c r*fc o 

iJ' t|g2©Tj^^^^-^i:©ft1ic:t4. it^^StJSC-r. 

©Ji-g-©3i^tt{^^i: L-Ct ri^f5©t>©Sr^v^5r i:as-C 

[0 0 2 3] ^iSttiii&¥S»4, amiat. r^f-^^z!^- 

9 \c'mL-^m^-f-^ hh^\c^ r ©^?^^^0i|X LTWfiJ 

50 ffi-tsi^i-^^^ttSo wv^^x.ittf. mmi'm.^ 
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[0 0 2 4] Aa^icii, T^^^:E-^f*^^l::M 

[0 0 2 5] mmmt£-o(Dm-r^it. mmm^'^}±. -r 

3 i^*K^ilX«^*5^ 2 cD^^S^tt*&-t-2>^ 2 (Dmm 

J^; C T 1 H fij ^ 5 SJ ffli # * L T © - ifg *5 J; 

[0 0 2 6] Ti?5^r.^-i?(4. ffiiilCJSDTmicm^ 

^ i: L 1 ® T ^ =L oi- j; 2 ©T ^ ^ 3. 31 
-iJ'^ffiVN. ^Jv6,®^l<OTi^^=^-^'*3j:U5^2 

[0 0 2 7] r®^?^lCioV^T. 7'^^=.:t-^'fi, # 30 
if^SK Srffl V ^ 5 1> ©T*fctv«S3t:6f) ft if o J; 5 ^iffli^ 

ic, ±5zSroj;5{-^l©T^^^^-^*5j;t;?m2cDT 
[0 0 2 8] rO^|^^C*3V^T. AS6t)(-(t> ■^>'^'- 



t T-fe b:^, y n= h y /K t-y 

[0 0 2 9] S!feKro«^Ji4»tti«f4. S 

•to 

[0 0 3 0] n) m^-<^y:^:d^ h ■ =-:t^^mW 
KLaNbz O7 . KCaz Nba Oio . RbCa2 N 
b3 Oio. CsCa2 Nb3 Oio , KNaCaz Nb4 



(2) ^)l^-in:/p;*^ hm^^n^W 
Biz S rz CaCuz Oa 



2 S 12 C a2 Cu 



(3) m^i'^^- =-:t-fmm 

KTiNbOs . K2 Ti4 O9 *fcftK4 Nbe O17 

(4) mw^mm<m 

L i C0O2 . L i N i O2 

(5) M^^SS?{bt>:/DVXS!|^® 

M0O3 . V2 O5 . WO3 . Re03 

(6) mm^m:^^ymm 

F e OC 1 . VOC 1 t.1t\tC r OC 1 

(7) m'ikif^')^^mM 

Na2 0-4 S i O2 - 7H2 O 

(8) mm^±w.^ 

(9) W KD^/Uf'-i' h 

Mg6 A 1 2 (OH) 16 CO3 -Hz O 

(10) ]i^^a*/i-='y-^^ K 

Ta S 62 . Ta S2 . Mo S2 . VS 62 

(11) y i^^v'/U^'^^^i.M 
Z r (HPO4 ) 2 nH2 O 

(12) ifyyr^ V 
c 
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(7) 



[0 0 3 1 1 ±m(Di:^\m^^ixti:z<D^mi^3:?>m 
[0 0 3 2] 

[0 0 3 3] :i(D^m<Dmmii^micx?>mmi^^7'j>>^ 

[0 0 3 4] El 1 SeiKT i N b 05 V^'-* V— 
a Wb-g-!|^©feS«3g€r^i-o %W-m%-^ih^KT i N 20 
bOs }t. T i -Nb-0*>f>;fe5il<l2tig®gFflie:K 

•?<D c ttft(± c = 1 . 8 2nmT-fe5 (H 1 A) o 

s^mfi\(DK* n.mo^ir>. m^itK'<:ti^ ) 

3Sgl/i5^tlt?fe ?) . r©i:tc = l. 7 5nmtffc5 

(El 1 B) o $ fci^. s^Ybifegrai-T 5 i^f£}f<D^m^ 

c^2 nmi:^t<^ftt-5 (ISlC), 
[0 0 3 5] KT i NbOs iry?: y y^^UikT/\^^ 

[0 0 3 6] S-f. miS©iI^'f*&K2 CO3 . Ti 
O2 . N b 2 O5 ^r^tt^ttK : T i : N b = 1 : 1 : 
1 (D^/UitX'UmU 9 0 O^T' 2 4 B#Pb1 

3^m'0ML.X. KT i Nb05®¥tS|&5feW^^^f 

[ 0 0 3 7 ] 2SS(DiSg?T-6 Ot:T'l^ra'^:^- 

>'5S^fe^^ill^^SL. HT i NbOsl&^^f^MLfCo 40 

[0 0 3 8] i!K(DTMi}Mt^%Wcr >V^>VT % l^(DA 
^-:)ju—y3iyX'h^tK i(D^mm\ci:'oX^mfs: 

[0 0 3 9] (1) ^mm- l-5(DWi^ 

HT i NbOs ;45 0. 0 Smo 1/1 i^feSipl- 

[004 0] (2) 8. 1 0®Ji-g- 

^^Ktt*E^Ki:^^5'y-/K0 5 0 : 5 0 O^mtt) <om^ so 



?S<^fflV\ Jeoimo 1/1 T^i^^JgfC^EfL-C. HT 
iNbOs^So. 0.5mo l/l 

[0 04 1] (3) mfk- 1 2. 1 6®»^: 
^IKtt*E*t^i5'y-/l^©5 0 : 5 0 (i^mit) (DfS-g- 
«5rfflV\ ^rOlmo 1/1 ©T5^^«(^itbT. H 
TiNbOs ti^O. 05mol/li:;^c5j;5 i-S^ 

m.u\cx2\^mmw. mhicm'b^mm^m^xi 

[0 0 4 2] ±fE*i^(v:*J(t5.. ^*ic±iiPtff 5 ctt 
fi:tD^^l:»«^^^il2(;:^-r„ 0 2 l^^-fj; 5 

iCl 6(OT5^?r^ALfc»^<Dctt:S=8. 2 nmit 
HT i NbOs ©cttS= 1. 7nmroi^4. Sf^-^fc 

b «i:R{4t5 1 ^ if ^{b L;i;5^o fee c «l*&^S^Co k 

mmmn tcomm^i±^ti^^fmnmm^-^mx\ 

Co =1. 847 + 0. 40741n 

[0 0 4 3] ±^<DJ;5tC, KT i NbOs SrS^i^K 

#tJ«S:^-f-o :i<D#XJ^^-^i7nfs:i^mhVX^^mim 
9ffli-fcft(C{4, KTiNbOs ©¥M^«rfflV^5r i: 

[0 0 4 41 KT i Nb05 Wi^^a(Dim 
KTiNbOs l^^^eifeSot^tcAtl.. 
^Sot^Sr^a^'ClTl 4 0 0=CT-5^rBl#^^. 1 1 
5 Ot^ST'l 0"lC/h©<^aSgT'»J^L/c„ 
(i. ^a^^2 Oml (De^5oi^(c:A;}x. 

tt©¥SfH>i-<^St;tilLfCo KTiNbOs Sh^b©?!^^ 
^■k (2~3) X10-3mX (2~3) XlO^mX 

(1~2) X 1 0-3 m@g«A#^«fcro;a5^|p3^^„ 
#&tl./tKT i NbOs MfB©X||^Hl^fr/^°^->Srlll3 
(a) l^^-to m3 (a) iiJ. (0 0 1) ©0JfTt°- 

t>;!)^5„ mm<D (0 0 2) t°-i:'J;t)tf^LfcciWiro*& 
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ii^m^WSi^WSrl-St. ^Mmtb^SK : T i : 
Nb = 0. 97:1:0. 9 8T'feofCo 
[0 0 4 51 HT i N b 05 mi^^<Di^M (KT i Nb 
05 -^HT i Nb05 ) 

±|E(OKT i Nb05 3^^>Sr. ^?t-ClS^©HC 1 
(vlAtt. 231FBl#»Lfco ro^a[v:i!3KT i NbO 
5 gB^Bct^WK'l'::f^;65H'l':tVlC3?^§^x, HTiNb 

iNbOs t\3itAy}fmmif£^\ #fcixfcHTiNb 

Os ^^srox^[ii*T/'?;?-v=srH3 (b) \c^-ro mm 
(D (0 0 2) ^m^bnwLfzcmom^^m-ii. 7 

OnmiJSD. KTiNbOs i i9 {J^L/h^V^litir^iCo 
-CV^5, EDXli=fc5il&^»S»^W^mtt. K:T 

i:Nb = 0. 03:1:0. 9 8 tfi'O. K^^'i^3i 
t ^ L T V ^ 5 r t ;iS *p>6»o fc„ 

[0 0 4 6] ^i^i^-^':^;?^— v-a^ (HTiNb 
05 ^C4 H9 NH2 -HT i Nb05 ) 
±fH(^j;5i-bT»fctvfeHTiNb05 ^S^Bji^t'- 
n-T'^/UT?:^ (C4 Hg NH2 ) ©-Ti^^'-*!^- 
->3 VSr=ffofCo ^jKii*E*SrfflV\ Imo 1/1©T 
5 V^^gSr^'^i^L. HTiNbOs i^^^LTT^V©^ 
/ui:b^S:^itiI(::aiPJlc:^i 5 J; 5 L-T. MUl^x 3 0 

NbOs <o)iF^^c^fA$^^;fc-r:^^'-*^-^/^ Wk-g- 
* (C4H9 NH2 -HTiNbOs T'^i-) ©^igfa^JS 
#ibtL:fco #fctV/tC4 H9 NH2 -HTiNbOs * 

min<Dxmm^y<'^-i^im3 (c) ffii© 
(0 0 2) mm-^tinLfccm(D^^^mt3. 55 

nmt^ieO. HTiNbOs ©■?rWCJt'<-C 2 . 

[0 0 4 7] ^a'^<p^^^^-:»u— >g:^t^fett5^ 

i^ftl (C4 H9 NH2 -HT i Nb05 -^HT i Nb 
05 ) 

±IE©i5l::L-C#fctb:feC4 Hg NHz -HTiNb 

Os mm^m}f^^\'^xwxj^m.mmmi:^^ito m^m 

B^BStit*2S£©iSi^[^aL, ^t&(c-C7 PWKJE&S-fr 

0 3 (d) i^^-f-c ^m© (0 0 2) [gjff^^f,ff»Lfc 

c tt©*&-?^^ti 1 . 6 8 nmi/i?). HTiNbOs 
(::MoTV^5ri:!6S?|^T?t^o r i 5 ten 

[0 0 4 8] ^mm<0^ ^ydt-iJ >g ^tilfett^ rT 
ii&tt2 (C4 H9 NH2 -HT i N b 05 ^KT i N b 
05 ) 

C4 Hg NHz -HTiNbOs ^iSe^fijttrffl 



(8) #M 2001-170884 

14 

V^TKOH^^^a=^fi^ofc„ l^^3eH^B^K-?r2mo 1 

fc„ #feixfcK;|sf©x^[HlJfT^-?^-:/^El3 (e) (^^ 
-To nm(D (0 0 2) [iI*f>i^fofi-^Lfcc«i©^i^£iC 
til. 8 8 nini:JfcoT*3!5. KTiNbOs ©-^rttl- 
Jfiv^-KT'feofc, EDXtciSifl^W^i^^ie 
K:Ti:Nb = 0. 97:1:0. 98i:;^£o 
X\^^^ti^^. fit^KTiNbOs KM^X\^^:Lt 

10 [0 0 4 9] fiii^T^i'-KTiNbOs ^-ri^^'- 
:£i^Sr^V^^^!^HT i NbOs -^^MIt:! ti)^X% . 
KOH^^^^^fflv^tt{^KT i NbOs '^Mi-^ii^isx-i: 
5o KTiNbOs irHTiNbOs t<Dm<Dyf :t:y^ 
^(D-^mmmikkavia htm^VX^^^ (S.Klkkawa.M. 
Koizumi, Physica.l05B(1981)234-237)„ tfc. amine-H 
TiNbOs i^HTiNbOs i © W(75^i^^4^-o^^-C 
v?T/W=¥/l^T$ V©*-g-{COV^TGrandin fc;55$S^ 

20 LTV^5 (A.Grandin,M.N.Borel,B.Raveau:J.Solid Sta 
te Chemistry, 60 (1985) 366-375) „ amine-HT i N b O 

5 tKTiNbOs t©ra©Rriitt{cov>Tt*. :^?tm 
^(o^^m'o ^in.^xn^^fixis!b-r. ^mm^Ki: 

o -c^O ft T^v ^ a $ tvfc^^/j: t> © T- fe 5 o 
[0 0 5 0] ±xE©J;5l-bT#?j*t;fcHT i NbOs 

(Dfiy^icii^gtoww— r-siuf+^^BVNfc, 0. 

2 0X10-3m©HTiNbO5 *feft*lmo 1/1 

i^^n(Om^^m^h±t:i^0. 6 1 X 1 0-3mi:f£-3 
Tfe*?). ^©ff$(t^3fgiC#:RL^„ ^\zm 
iftzmx-m^Ltz c ittft©#U?;i5^ 2 . 1 T'feofc:: 

LX^ ^^i^—ij \^-'yB>^\z^z:bmm<r)^mzi.^ 

^Rj&(D^icX'oXTir^a.:j^^'$' t VXmm±+^:)z 
A^X'^fz. 

40 [0 0 5 1] -Ti^^-^V— -^a >-tlH^fflV^fcT^^ 

ttBErR] 7 ^ /VA Sr#i!i;^|n]-efe 5 c i|i|ii;^|B] t^^^t^MfeS 
[0 0 5 2] iigLfci^'fe^SB^i-^^^-^^-h 

HTiNbOs nm^T^:^mm\zAti. mmmi:^^ 

y^V-t^^tlCX^X^m'^mXh^o Lambert hizX 
50 Sir (D;^S-C-^^ic;6S 3 * T-©T 5 ^-fi^^ IcEIrJI^ 
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^^^btl^ (J. -F.Lambert.Z.Dend.J.-B.D'espinose an 

d J. J.Fripiat, J.CoUoid and Interface Science, 132 
(1989)337-351) „ 

[0 0 5 3] m5i±zcD^m(Df^i(DmmMm\ci::&m 

coS^^^T't)<i:v\ -r>'^-:*L--v'3 >!^!K-C-(4^:r> 
* g ^tiK 1 cD#*i^(cAfi i J; 5 (c# 

[0 0 5 4] Eiefi. B15tC^-f-i5''^Ti?^a:ii-^ 

Tv^So ;^r-r\ Hie t^^v^•cl44^@©T^'^3.3:-^r 

«=^~A^ffiV^5^^^C^43::^K^->^^«^J/j:^') ^fflV^ 

[0 0 5 5] ^(Dmi<Dmmmmi^is\,^x\-i. eiefc;^ 

fc* (r:iT'tt-0-diLT4;!^w«r!l^^-r) S^a, $ 
5„ ilcDTiJ'^ci.rc-^r 1 3(4^;ggl 4l^lc:J|Ziift§tl'. 

^©i^s©e»^i 2tt^^i 4^ic5itw§ttT. m 



(9) #W 2001-170884 

16 

So rro^Sl 4©-«fcJ;tJSteSglcf4^igHi3Atbn 
14a idi^XJ^^mmm P l 4 b ;4SK(t fettT*J "9 . ^fg 

«ii&M (Ei.T^iir-f) i-ibm'^^fi^mW}^<Dmm7!imm 

^5^1 3(0#*gl!)m^jSCT'^X1-5„ Afr&tltJifi. 'B^!l;t 
if. 3fel;iii-<fcT3:^-KT i NbOs 

[0 0 5 6] £i±roi5l-. rw^iro^jgjf^ffiicitb 
ffl v^fc'b (D-e^MSgfbtc J; 9 SKi ©-C-fe 5 

$tl,5 ^ * / 5 ;«;/U->;^7- A©T ^a.a:-^' <SrfflV^ 

20 [0 0 5 7] |g8f4r©|l|g©^2©^JS?g^lCj;5)K 
[0 0 5 8] T^'^^^-^rolgtiiffltD^J^^a^e^i^ 

^fi-®aS^smS-Cfc5o *:iT% rcO||2<D^ig?^«| 

30 5)Bli)->;^xAtc*jv^T}4, ^15^*2 io^(c::®4' 
2 1 Sr® 13 #< j; 5 i::'r > 3 2 

27!)mm^fixTi7^^jL^.^^im^^fix\^^^, -iv 

^-UV-'y^ V*K2 2roctt;^In](4cf^^2 1<D^ 
'L^$*t-ili:L-cv^;5o 4^^* 2 i cDrtgp(c(4^^g#t^J!l 

2 t i:fctc#i^-r5'b<^T'fc!9. r©if?^*2 1 t-l'y 
^ V-'y 3 VifeK 2 2 t >^ 
^^3>'^K2 2(;l^SKA■t-5ttffii9^^:I:^j:oTV^ 

[0 0 5 9] r©||2®^Jte?^fiH^j;ti,tf, mi©*iS 

50 ffi^c*^^^■rf4. 4^2^*2 ic»^i!iic-r>^'-*i/-ixg 
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[0 0 6 0] m9\-i^(Dmmm3(DmmmmKx:bm 

[0 0 6 11 S 9 fc;^-t-J; 5 rroiKKv-^^xiKji, 

V^fc-0©^^^^fcm5ttK)T^^:=L3l-^ 2 5. 2 6 

Z.h-b^X^^. T^i-=^^-9 2S. 2 6PBlf4. 
»g-g-§|5tC*3V^T. rtvP>(OTi5'^a3i-^ 2 5. 2 6 

[0 0 6 2] ;lroig|iI->;^■ri^«|gt!);^fe^cov^Tl5iB^ 

•rSc -fiJtLT. TiJ-f-^::!^-^ 2 5. 2 6 SrWjSfei" 

NbOs ^Y^-^-^l — ->3i^ifeS-Cfc5t-t-5o m 

Ti?^:x:t-^ 2 5, 2 6 ^*5r 

■^Wi^-t^fi\ fcSV^}4T^^^:Il'-^ 2 5. 2 6t^tt 

2 6 l^T 5 v^JS^^if&bfeS-g-waftro^^Srlil 1 

0 l^^-To 

[0 0 6 3] :Ln%3nmmmKi.fi\S:^ ^iro^JiS 

tc# 5 ^{il:^ $ f> \m±-t^ r i ^is-t-t 5 1 v^ 5 MM. 
[0 0 6 4] mi i{4r©|S|^ro^4W*Jfi?f^ffii;:i5 
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[0 0 6 5] mi 1 }c^1-J; 5 r©|giiIv';^xi^ 

Ax^^ 3 1 1 ^(DKLmn 3 1 nmrnmomm^ 

mThht^hti^^o AXS5^3 1 i:LT»4. M;?L«. ^1 

^^fflVN^r AXffi^a 1(4^^3 2rtl^ 

ilX^Six-r*5'9. AXffi^3 l»i^S©ea^3 3(4^ 
^3 2©^^f|5tc5ltttl$nTV^S„ ^^3 2(D-4SiCf4 
10 -Xl^^)->&^tbfc^JgSf3A*tP3 2 a. 3 2b;astS;{tfo 
tt. •fl&«{Cf4|^C< -XlC^)-;6^ttfc^^S^tiiq 3 2 c. 
3 2 d;i5|S:(tbtl-Tl^5„ ^LT. ^?S^f3AtbP3 2 
a i^li^g^WP 3 2c i:©PBlJ3j;t;«^?SSJi5 AtvP 3 2 

b ir^^Ks^w p 3 2 d t (om-c^^^imm.m^'^ 3 

3. 3 4;iS®igg$i^TV^5„ ^|§3 2'-©^|R»ttiii&*3 
J:U5«I§3 2>i-?,©^J^©#^tlif4. ^Ig®<3 Ati.n 3 2 

a. 3 2 biSit^^^^ttlq 3 2 c. 3 2 d l^^rt^-^tl. 
Sf'5#lt^tl-fc#3 5. 3 6. 3 7. 3 8 J; i? SJW ^ 
^^5J;5(c;SoTV^5o ^I^«i^t3 3. 3 4Wj^^lc 
20 fi^tim^K^'T'S 9. 4 0;6S5lfJ#tte)nT*3!9. ^ 
tuf,©/1f>'7'3 9. 4 OlcJ;?)^|g(^i||ttl/55^Tj3tv5i 
5lC;fcoTV^5o ^JS«|^f=3 3. 3 4(Di^tt5(C 

i4»?^*5ffi^4 l^Sgfi9#(tt,^xTV^;5„ rtbi4. AX 

®^t?5i^'fev^fc^i). r©#?g«!;3aaJ4 i i t)^?g=Srift 

[00 6 6] Axg^^ 3 1 (r:>mm\-cWi\^-^'mwL<o^m\ 

«r^(f5t. 5fe(::3z£'<fcZ$ ^-KT i Nb Os 
^-;(;^-^>3^^^KSrfflv^5»-g-. ^I^^?^t3 3(:: 
30 fiAXffiS 3 1 ©#fiSrfT^3*5^^*g t LTT 5 

SritL. 3 4 l^tiAXfJ^ 3 1 nm^'^f^ 

-^J^tli. 3 3 icii 1 m o 1 / 1 ©T 5 

^i^tt^w 3 4 (ci4 1 m.-&(omm^ 

rtbfc©^*^«i^t3 3, 34(Drtffi{Cf4xK 
1^:^3 9. 4 Olcj;i3^lcl«ffj;?):*ctV>ff;^);iS;6»lt 
P>tl.TV^.5o -^tL-T. #3 5. 3 6. 3 7. 3 8<DMH 
(cioT. rix^,c7)T5^^?S*5J;U!:S®S;4S^SSliAX 
IK^3 llc«i^^tt5„ 
40 [00 6 7] S^IK«ta*|54 1 f^t5tt5^*S©lft5S{4. * 

AX^KSl3 l-efljffl§tb. ^§§3 2d-t#a§tT.fc 
^«f4#?R^&a^4 1 }cjoV^T^;r^^^)lI^ii$ti.T 
fflM^tb. S«7K>'^3 9. 4 0T-^§|3 2(C#t^$^ 

^S«^^y-^-^<Cif^X«-t U ^ttl^^14*i; LT 

-r;^->3^^^la*^ALfct.©SrfflV^5ri:;5S■r-t. 

W&^hX.XT.ti'irs^y^ (-SO3 - ) ^^■t^m^:t 
50 ^-^Siai^^fflv^fc^^-g-. r(D|^^®i:-C^?KSriSiE*tf. 
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^ li o tmm. ^ o x u « "jtg t- fe § „ 

i LT4 0ri^^:::^!5'AS (-NR3 M (Rfi^*!!;?:}! 
^f-/wS-CH3 ) ^■^■t^'m-i^^y^W^m^^^fzM 

[0 0 6 8] T5:/fc5v^f±mi^ro^li^?lri^:^St L^j^v^ 

{l!)<D«®5 4^c•r^•:^;^«H. lt-r:tV^lfel^5 3{l!l© 
m^lB 5}^:/7;;^SJE*Mf Sis ^^^(^^4^:^ 

[0 0 6 9] zco^4(DmmMm\cxnits f^iomm 
[0 0 7 0] SI 3\t^<D^mn^5(DmmMmK^^ 

[0 0 7 1] mi 3 t^^-f-J; 5 ::«)iEt!)~>:^-ri>. 

z:o©AxgsS6 1. 6 2iU^^t>-^fz.h(DXh 
5„ :itvf>oAxiK^6 1. &2h\.x\t.. m7L\t. m 

1 2 ©SW^tli: R«;iT^5"^^ 

-^^ffiV^5^<b;iS-e#5o AX|^S6 1(4^^6 3 1^ 
(;:M$^-C*5 <0 . AXIS^ 6 1 roSiffi<^ea#6 4 i4 
^|&6 3©^gU{^?lt(li§tuTV^5o H^t-v AXffiS^ 
6 2f4^S6 5l^('Jl5l*A$tt-Ci3«9. AX^K^6 2©M 
ffi<^ea^6 6«§S6 5co^gp^;:§lta$ttTV^5„ 

AXlKfiei, 6 2ro-ffl©ea#6 4. 6 6f4Sa6 

7iS^$tvcv>5o mm\^. AX^ft6 1. 6 2ro^tfe 
SS©^a#6 4. 6 6{45:e6 8i:gigg$*tTV^5„ r 
nfe®^tt6 7. 6 8«Mgfi6 9?ri;hLTffii:fe:^^§ 
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[0 0 7 2] |2I^i4^B&1-5;as, ^|g6 3. 6 5 ©Mffi 
i^(4^?«S!5Ati.P*5j;tJ?^?g#tiiP^5|^(t^tb. ^ix 

mm^<D7i^>-:^^i.xmmmmwj:}£i!iWHif^tix 
[0 0 7 3] r©^5ro^JteJF^«^c^3^^-c^4. ^mn^ 

lC^fc5Xa6 7. 6 8lC^?ftTAXMP^6 1. 6 2;6S 
10 JgKbfcilfP^Srfi^Po i-'S*^*). AXS5S.6 1, 6 2(D 

5„ ■esj^ttf. El 3(C^Lfc^^ffiT-f4. AXffi^6 lii 

l|x^L-rv^s©[^>ffL. Axffi^e 2t4rttiieiM*ft 
LTv^5, :ifih(oxT.m^Qi. 6 2o|gi^l^cffiv^5 

bOs ^-r:^^-*^-~>3 V%«trfflV^5»-e-, 
feoAXffi^ei. 6 2©5*>#**=fT*3-i^5:&(cT5 

[0 0 7 4] r<D05(D^J|?^«8t ittff. %i(Dmm 

^KSi 6 1 . 6 2 ^u^^t>^x^mm^m^\.x\,^z<r> 

X\ AXffi^^¥34T*|g»$ii:5J;'9 

[0 0 7 5] ei±. :l<D§lia©||^s?^^il(cov^TA^^6tI 
[0 0 7 6] mx.\-s.. ±.i&!D'mmm\^ii^''xm-ftz.w. 

[0 0 7 7] 

[0 0 7 8] r®Ti^5^aL^-^(4, 

[0 0 7 9] (1) ^l2^S^S*PI!I;^iL-CV^5^«). 
[0 0 8 0] ( 2 ) 5 

[0 0 8 1] {3) 7^^=^:^—^%:mmm\^tznm 

[0 0 8 2] Sfc. Ti!'^^^— i^lC^^^-;^!/— 
50 3 :/!feH^^ffiv^5*iJ^t L-CjJtTrotroA^^tjtbSo 
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[0 0 8 3] ( 1 ) h^m^Mm-w^^^^^?>^ t 
[0 0 8 4] (2) y':^ ^!^K^^^^ft©^#v^>t^!fe 

5„ 

[0 0 8 5] ( 3 ) mm^mm^iti^^'j- u-<;u-^-^m 

[0 0 8 61 (4) 3Sv^S;^tt^Sr*OTLTJ;f9ffl5i^:JS 

[0 0 8 7] r©J;5t-^>'^'-*i/— ^a^i^WfttS 
5 ^i5^^^*^»?r^ <* ^ * / y 5 */i-«iis|-i Jfe t) 

V^-:;(7 1'-i/a :^^^ltSrffl^^5 ^ i IC i 
[0 0 8 8] T:J'^3.3:-i5f Je<^t<0(i{fc;#e?)3; 

^i*-^ %fflv^5^5lE(^-«^6«J;^c)Kf!J'>^xA J; t) firs 

[|glffi©1S*jfc^l^] 

[mi] KTiNbOs , HTiNbOs *5j;tJ!RNH 
2 -HTiNbOs ®i^ft«3gSr^-ri»&«lig-^fc5o 



[112] it^T/^^/VT5^ (RNH2 ) \C^%^^^ 
*i:tRNH2 -HTiNbOs © c fi^^Sfci: ®M 

[H3] T^^—KTiNbOs S-Y Vi?-;^? l/-~>3 

5„ 

[1114] T5V-KTiNb05 -y 9 —iJ ^—'y-a 
[EI 5] ^v^'-;&l/-ixa V^^S^ffiV^/cT^^f•i3l 
[me] iK*»:|^©T^^3.3i-;?i£r^-rMmiiI*5j;U!f|ff 

[0 7] z.(Dmm%\(n,%immci,^mwy7.y-K 
^7^-tnMmx-hh. 

[1119] ^(nw^m%-i(i^%mm\c^^wm'y7^y-^ 
[mio] :L(D^m<r>^^<o%%%mci,-^mWy7.'r 
[mill r©|gM©^4©^iS?^ffilrJ;5)K»i'>;^x 

[0121 ^(j^m^(D%A(ri%mm\c^hmwy7^=T 

[mi 31 ^(n%'^<n>%^(0%imWic^-^UWy7.'r 
^?r*i-B&i»mT'fc5» 
[^■^©laBJl 

1, 2 2 • • ' ^y^—ijv—'y^ymv.. 2 • • • # 

?Lg=rSI]«^^. 11. 13. 25. 26 - • - T^?^ 
3.31— 2 1 • • • tf'S*. 3 1. 6 1. 6 2 • • • 
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